Pierre Robin Sequence (PRS) is a birth defect characterized by an abnormally small lower jaw. The aim of this study was to compare the craniofacial morphology of Japanese PRS patients with that of patients with isolated cleft palate (ICP). Eleven pre-adolescent children with PRS (mean age, 7.0 years ; range, 4.1-11.0 years) and 22 children with ICP (mean age, 7.2 years ; range 5.3-9.1 years) were involved in the study. Measurements were taken from standard lateral cephalometric radiographs. Six of the PRS patients had also undergone longitudinal lateral cephalograms, which allowed us to assess changes that occurred with growth. In PRS patients, the mandible was significantly smaller, more recessive and posteriorly rotated compared to the mandible of ICP patients. The curve of the mandibular baseline in PRS patients had a distinctive shape not seen in ICP cases. The lower sagittal depth of the pharynx was significantly shorter in patients with PRS than in those with ICE In the majority of the longitudinally-assessed PRS patients, the craniofacial characteristics became more pronounced with time. Our findings highlight the necessity for developing new and early orthodontic treatments for PRS, because spontaneous improvement through growth does not appear to be a likely outcome.
The aim of this study was to investigate the craniofacial and pharyngeal morphology of Japanese patients with PRS or ICP at pre-adolescence and during the subsequent growth.
In addition, we aimed to define the particular craniofacial morphology, especially of the mandible, that characterizes PRS patients.
Methods
The study cohort comprised 11 pre-adolescent patients with PRS (5 boys and 6 girls) and 22 pre-adolescent patients with ICP (10 boys and 12 girls). The 22 ICP patients, who were sex and age-matched to the 11 PRS patients, were randomly selected. The sex and age data for the PRS and ICP patients are shown in Table 1 . Six PRS patients had also undergone longitudinal lateral cephalograms, and this analysis was included ; 21 longitudinal lateral cephalograms (range, 4.1-11.0 years) were involved.
All of the patients had undergone orthodontic treatment in the Department of Orthodontics at Showa University Dental Hospital. The diagnostic criteria for PRS were micrognathia, cleft palate, and various degrees of respiratory difficulty caused by glossoptosis in early infancy. Other distinct syndromes were not found in either the PRS patients or ICP patients, but both groups included subjects with concomitant anomalies ( Table 2 ). All patients received diagnoses from an obstetrician and gynecologist, and a plastic surgeon. All patients with cleft palates had undergone surgery at the age of 12 to 36 months in the Department in the PRS patients, the mandible was more recessive (SNB, facial angle, Y-axis) and more posteriorly rotated (mandibular plane angle, gonial angle, ramus inclination). The cranial base lengths and angulations, and the maxillary lengths and angulations to the cranial base, were similar in PRS and ICP patients. Mandibular depth length was greater in PRS patients than in ICP patients. The posterior air space (PAS) was shorter in PRS patients than in ICP patients. Fig. 2 shows the longitudinal changes in these measurements in PRS patients at preadolescence. The changes in each measurement were quite variable between patients. However, for the majority of PRS patients, the mandible was more recessive and more posteriorly rotated, and this increased with age. The mandibular depth length and the posterior air space (PAS) in PRS patients did not change and was accommodated with growth. Previous reports suggest that differences in craniofacial morphology between cleft and non-cleft subjects may be related to surgical management 22, 23).Sekiguchi 24) examined the manibular morphology of Japanese patients who were growing, but were before their adolescent growth spurt. Those with surgically-treated cleft lip and palate, when compared with those without the condition, had a slightly longer mandibular length and shorter mandibular ramus, but the same gonial angle and the same forward-backward position of the cranial base. These findings suggest that surgery involving the maxilla may influence morphology or growth of the mandible. However, previous studies of unoperated cleft subjects indicate that the growth of the maxillary complex is not significantly different from that of normal control group subjects, but that the mandible displays a particular form, with short ramus height, a large gonial angle, a steep mandibular plane [25] [26] [27] [28] [29] , and positional changes 30). Moreover, Bishara 31) reported that the maxilla and the mandible of unoperated cleft subjects are located more posteriorly than those of normal controls. Imai et al32) suggested that the undergrowth of the mandible found in growing patients with PRS before the adolescent growth spurt may be caused not only by cleft palate surgery but also by the PRS disorder itself. The present study likewise found undergrowth of the mandible in PRS patients, and also a definite difference between PRS and ICP patients who underwent surgery in the same department of the same hospital. Therefore, we do not believe that undergrowth of the mandible can be attributed solely to cleft palate surgery. Other factors in the PRS disorder itself may be involved in the insufficient craniofacial growth found in PRS patients. The posterior air space of the PRS patients in this study was significantly shorter than that measured in the ICP patients. When measuring and comparing facial growth, it is also important to consider tongue posture and respiration. According to Figueroa et al 16) , PRS patients during their first 2 years have distinctive tongue position and shape, compared to ICP subjects or normal children. In PRS infants, the lower and more posterior tongue position can cause airway obstruction and apneic episodes 33,34). The shorter pharyngeal depth and lower tongue position in PRS may also be an causative factor in the mouth-breathing model, producing muscle imbalance and leading to the typical PRS profile. Alternatively, these features may result from the reduced growth potential associated with particular facial morphologies. Airway management may need more careful planning in patients with PRS, not only immediately after birth but also as an ongoing consideration. In this study, we characterized mandibular growth in PRS patients by assessing pharyngeal morphology and the bending of the mandibular plane. However, these features were not significantly different from those observed in ICP or normal subjects. Further study is needed to quantitatively assess the muscles surrounding the oral and pharynx regions in more detail. In addition, the findings of this study highlight the necessity for developing new and early orthodontic treatments, because spontaneous improvement through growth does not appear to be a likely outcome.
Abbreviations PRS, Pierre Robin sequence ; ICP, isolated cleft palate.
